and low resistance contacts between adjacent cells (3) . Earlier theories postulated functional continuity with or without cytoplasmic continuity (4) . The present papers consider these models by comparing the structural and electrical properties of visceral muscles which differ in velocity of conduction and in excitability. Light microscopy was used for studying the arrangement of bundles, the number of fibers within bundles and fiber dimensions.
Electron microscopy was used for stud ying the arrangement between cells, structure of cell fig. 5A, B) . Sometimes, especially in the pig esophagus, a protuberance of one cell was inserted into a pocket of an adjacent one (12: neck, fig. 5C ). These 'bridges' (B) crossed by complete membranes were seen in muscles of intestine, taenia, esophagus and dog retractor penis, b;t not in blood vessel muscles. They yere about 2500 A in diameter and usually IOOO-2000 A long at the narrowest diameter. It is envisaged that in living muscle, the fiber surfaces are fluid and may make many pseudopod-like contacts between cells. At the points of closest contact between cells it is unlikely that much extracellular fluid space exists between the two apposed membranes.
The taenia coli and cat intestinal fibers had rather smooth surfaces whereas those of the pig esophagus and dog retractor penis were more convoluted (figs. 3 and 6). Intracellular structure. The most distinctive feature of the visceral smooth muscles as seen with the electron microscope was the abundance of vesicles (figs. 4, 5, 6). Two main types were distinguished (table 3) . Large clear vesicles0 (Va) with a wide range of size and shape (1000-4000 A), were arranged superficially in the fibers ( fig. 5A ). Most of these vesicles had a vacuolar appearance and some, connected by a neck to the extracellular space, were probably pinocytotic (PV) (figs. 4B, 7A a?d D). Small vesicles (I') of more specific size (I 00-300 A) were seen in large numbers, closely associated with the larger vacuole-type vesicles ( fig. 5A , B, C). They were usually arranged in single or double layers beneath the 4C) . Myofilaments sometimes appeared to enter these bodies but at other times they were clearly separated from them and certainly did not converge on them. The dark bodies remained after extraction in alkaline KCI; they were not removed by extraction for 12 hours in KC1 of various ionic strengths and pH up to 7.8 Cat intestinal muscle was treated at appropriate pH's with lipase, snake venom lecithinase, RNAase, hyaluronidase, lysozyme, trypsin and papain.
None of these enzymes showed any preferential digestion of either the dark bodies or the surrounding matrix. Papain and trypsin removed the myofilaments first and after prolonged treatment the dark bodies as well. To test whether the dark bodies contain lipids, the material was dehydrated in an ethanol series, extracted with ethanol : ether: chloroform (2 : 2 : I), dehydrated in the alcohol series and fixed with osmium for electron microscopy.
Although the cell contents were completely disrupted, the dark bodies did not disappear.
Since these structures remained after prolonged extraction in 50 % glycerol, it is probable that they are not carbohydrate. It appears that the dark bodies consist of protein but not of contractile protein.
In examining grids of many sections one is struck by the paucity of nerve fibers (N, fig. 70 ). The blood vessel muscles were characterized by enormous cell separations with much collagen and occasional striated muscle fibers in the intercellular spaces. The blood vessel cells branched considerably and had an ameboid appearance. No branching was noted in the visceral muscle fibers although they sometimes appeared frayed at the ends. Vesicles of the large vacuolar type were abundant in the blood vessel fiber cytoplasm.
DISCUSSION
The electron micrographs of gut muscles resemble those of uterus (2, 6) With less shrinkage in the present material, the length of the bridges is less than Bergman':. These bridges are 2500 A in diameter and A long in the narrowest regions. Even if they had no membranes (like those figured in (I I)) each bridge would have a resistance of about IO* ohms; with membranes they would probably have an even higher resistance. Thus it is improbable that the bridges constitute really low resistance paths between the fibers. However, if the resistance of a bridge is lower than, or even equal to, the total membrane resistance across adjacent cells, potentials would be divided in such a way that current from spike responses could flow through adjacent cells as well as between them, i.e. it is a relative rather than an absolute low resistance pathway which is the significant requirement for conduction.
The resistance between the cell interior and the extracellular medium was measured to be about IOO megohms (I 3). It may well be that the specific resistance of the membranes across a bridge is less than that of membrane in other parts of the cell, or that the resistance drops during activity. 
